Collagenous gastritis (CG) is a rare disorder that is characterized by the presence of a thick subepithelial collagen band with multiple infiltrated inflammatory cells of the gastric mucosa. CG is divided into two major subsets: first, in children and young adults presenting with severe anemia and abdominal colic pain (pediatric-type CG); and second, in adult patients with chronic watery diarrhea associated with collagenous colitis (adult-type CG). We report two cases of pediatric-type CG, each presenting with refractory anemia and chronic diarrhea. (Pediatr Gastroenterol Hepatol Nutr 2012; 15: 183∼187)
INTRODUCTION
Collagenous gastritis (CG) is a rare disorder of unknown origin. CG is diagnosed by endoscopic gastric mucosal biopsy and is characterized by a subepithelial collagenous band deposit greater than 10 μm with various degrees of inflammatory cell infiltration [1, 2] . The thickened collagenous bands can entrap dilated capillaries and these bands are usually identified as mixed chronic inflammation in the lamina propria and surface epithelial damage of varying severity on gastric biopsy. In children and young adults, presenting symptoms usually include severe colicky abdominal pain and severe iron deficiency anemia without collagenous colitis (CC). In adults the combination of CG and CC is relatively common with non-hemorrhagic watery diarrhea being the most common symptom. Thus, Lagorce-Pages et al. [3] have delineated two subsets in patients with CG: pediatric-type CG and adult-type CG. Most cases of CG have presented with pediatric-type CG; however, Leiby et al. [4] first reported an adult-type CG in a 2-year-old child with chronic non-hemorrhagic watery diarrhea. Irregular hyperemia, friability, and nodularity are the common endoscopic findings of CG, while there (WBC) 4,400/mm 3 with normal differentiation, iron 15 μg/dL, total iron binding capacity (TIBC) 429 μg/dL and ferritin 0.5 ng/mL. Multiple stool occult blood tests were negative. Her anemia did not respond to 4 weeks of oral iron supplementation, she underwent endoscopy and multiple diffuse flat elevated mucosal changes were identified in the entire gastric mucosa especially on the antrum. The test of Helicobacter pylori was negative. The endoscopic finding of esophagus, duodenum, small intestine and colon was all clear. The gastric mucosal biopsy revealed various degrees of plasma cell, eosinophil and neutrophil infiltration in the lamina propria with amorphous collagen bands of irregular thickness deposited in the subepithelial lamina propria of the gastric antrum and the surface epithelium was focally detached. The colonic mucosal biopsy was nonspecific. Two weeks of treatment with a proton pump inhibitor did not seem to influence her anemia. She underwent a transfusion after which her Hb rose up to 9.3 g/dL and did not further rise after use of oral iron. Her follow-up endoscopy, 3 months after the initial one, revealed further aggravated nodularity with a small amount of covered exudative material on the mucosa (Fig. 1) . The biopsy finding still remained as various types of inflammatory cell infiltration with subepithelial collagen bands (Fig. 2) . Because of her refractory anemia, we considered that it might be due to impairment in iron absorption. After injecting 7 mg/kg of intravenous iron sucrose, her Hb rose to 10 g/dL, and thus she undertook injections of intravenous iron sucrose intermittently. Currently she continues to maintain her Hb level at 12 g/dL.
Case 2 An 8-year old boy presented to our clinic due to chronic diarrhea. He had a history of chronic diarrhea, paralytic ileus, and failure to thrive at the age of 2. The endoscopic finding at that time was not specific except for diffuse nodularity in the duodenal mucosa and pathology testing revealed Helicobacter pylori-related chronic gastritis and chronic nonspecific colitis. His clinical presentation pointed to a diagnosis of autoimmune enterocolitis. He underwent steroid therapy for several weeks and the paralytic ileus improved. After that time, he suffered from chronic diarrhea two times per year and his iron deficiency anemia persisted at a mild degree for 6 years. The symptoms partially improved after intravenous hydration and oral iron supplement. collagenous bands from the terminal ileum to the sigmoid colon (Fig. 3) . However the thickness of collagenous bands on colonic mucosa was insufficient to satisfy the testing necessary for a diagnose with CC. His colonoscopy was grossly normal. There was neither evidence of Helicobacter pylori infection in the stomach nor infectious colitis. He was thought to have adult-type CG like feature, even though a diagnosis of CC had not yet been satisfied. His anemia and diarrhea improved after oral iron supplementation and supportive care.
DISCUSSION
There have been 14 cases reported of CC in patients less than 18 years old until 2011. Including our two cases, the gender was slightly female dominant (males 4, females 10, unknown 2) [1, 3, [5] [6] [7] [8] . On the other hand, three reported cases of adult-type CC were all male patients, including our second case. The onset age was 2 to 16 years old, and the cases did not have combined infectious gastroenteritis, celiac sprue, or inflammatory bowel disease. The use of mefenamic acid was reported for one patient who was suffering from dysmenorrhea. However, her CG was continuously aggravated after discontinuing the medication [6] . All except one case among the 13 pediatric-type CG cases had combined iron deficiency anemia, seven patients suffered from severe colicky abdominal pain, and diarrhea was involved in just one case. Three cases of adult-type CG were accompanied by watery diarrhea, two showed iron deficiency anemia, and none presented abdominal pain. CC has been reported to have a possible connection with celiac sprue, inflammatory bowel disease, and/or systemic disorders such as thyroid disease in adults [6, 9, 10] , whereas CG has not been associated with other disorders. For this reason, there have been controversies whether CG is a single disorder or a presentation of a systemic disorder.
The main pathogenesis involved in the development of iron deficiency anemia in CG was thought to be chronic loss of blood via abnormally dilated capillaries entrapped within collagenous bands [2] . There has been no reported gross loss of blood, most of cases were of combined iron deficiency anemia, and they improved after oral iron supplement. Therefore, the cause of anemia is supported by loss of blood. However, there has been another case which did not respond to oral iron supplement but did improve after intravenous iron supplementation, like our first case [8] . Generally, the oral iron absorption rate has been thought to be 10% of the oral iron supplement and in severe iron deficiency case, up to 20% of iron can be absorbed. In our first case, we continued oral iron supplement for several months without response, but only one dose of intravenous iron supplementation was able to increase the reticulocyte and Hb levels. There has been an increasing awareness of non-bleeding gastrointestinal disorders that may result in the impairment of iron absorption like in celiac disease, Helicobacter pylori infection, autoimmune atrophic gastritis and hereditary iron-refractory iron deficiency anemia [11, 12] . Like our first case, decreased iron absorption could be one of the important causes of iron deficiency anemia in such gastrointestinal conditions. It has been circumspect with the use of a proton pump inhibitor which can decrease gastric acidity, and the elimination of the suspected inhibitor of iron absorption could also be attempted in such patients. Winslow et al. [13] reported the clinicopathologic evaluation of CG in 109 biopsy specimens from 19 different endoscopic procedures in a patient over a 12-year period. It showed a significantly lower number of antral gastrin cells, along with a significant corpus endocrine cell hyperplasia during the follow-up period, which were compared to age-and sex-matched control subjects. The gastric corpus biopsy specimens also revealed an active, chronic gastritis, subepithelial collagen deposition, smooth muscle hyperplasia, and mild-to-moderate glandular atrophy. These results suggested the possibility of a developing endocrine tumor or adenocarcinoma. The unpublished data of Park et al. [5] revealed the similar clinicopathologic feature of the first examination in every year's endoscopic follow up during a 6-year period. To date, there have been few reports of im-
